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" Planktonic form: < 0.1%

" Biofilm form: sophisticated microbial structure
* Biofilm:
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N15a519LLUY2NIN (Biofilm formation) (2)

4. Microcolonies

e @579

microcolonies

« Streptococci
#3514 slime

layer

5. Biofilm form

@579 colonies

NFULDU

. /

. /

®* MIPYLFBLITIN > MIAUNFULSE  F W

6. Maturation

. Biofilm (Su&s19
circulatory

system




A

Association

Microcolonies

4

Adhesion

Biofilm formation

A 4

Proliferation

Growth,
“maturation”




Microbial succession

® Pioneer species are replaced by:
® Autogenic succession: resident populations alter surroundings
> Changing local pH
> Modifying or exposing new receptors for attachment
> Generating nutrients for successors
" Allogenic succession: habitat is altered by nonmicrobial factors

> Change in physical or chemical properties of region

> Change in host




Microbial succession

- ® Mainly aerobe and facultative anaerobe | ® Anaerobe (esp. gram-negative)
o ® Ability to battle removal mechanisms

® Streptococcus species (60-90%) ® Aggregatibacter actinomycetemcomitans
® Eikenella spp. ® Prevotella intermedia
® Haemophilus spp. ® Eubacterium spp.

A2819 | * Prevotella spp. ® Treponema spp.
® Propionibacterium spp. ® Porphyromonas gingivalis
® Capnocytophaga spp.
* Veillonella spp.

® Fusobacterium nucleatum is linker between early & late colonizers
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Dental plague maturation

Late biofilm 4 - 9 days
Early biofilm 7 - 14 days
(3 - 4 days) undisturbed
® Primarily gram- o € filaments and ®* more complex flora | ® Vibrio species
positive cocci fusiforms with rods, ® Spirochetes

filamentous forms | ® More gram-negative

organisms
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LU@EJ‘L!W‘I%I‘UVLﬁLﬂﬁmLﬂUﬂSﬂ@uﬂ/ﬁEﬁﬂﬁ’JﬂLi’J Mutans streptococci, Lactobacilli spp., Actinomyces spp.

NUNIN I/\/Iutans streptococci, Lactobacilli spp.

y .
@379 extracellular polysaccharide (EPS) Mutans streptococci, Streptococcus sanguinis, S. mitis,

& gtucan ﬁlﬂiasma‘fw (@relunisinnzin) Actinomyces viscosus, A. Naeslundii

dydd intracellular potysaccharide (IPS) 1{;{ Mutans streptococci, Streptococcus sanguinis, S. mitis,

(LAEID1MSENTDY) Actinomyces viscosus, Lactobacilli casei
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Gram-positive cocci

Streptococcus mutans, S. mitis, S. salivarus, S. sangunis,

“ S. intermedius, S. vestibularis, Staphylococcus aureus,

. ~ Atopobium spp., Peptostreptococcus spp., Enterococcus fecalis

Gram-positive rods
Actinomyces odontolyticus, A. naeslundlii, A. viscosus, A. israelii,

Lactobacillus fermentum, L. acidophillus,

Bifiodobacterium dentium, Propionibacterium spp.
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Gram-negative cocci |VYeillonella parvula, Nesseria spp.

Bacteriodes denticola, B. melaninogenicus,

Fusobacterium necrophorum, F. mortiferum, Escherishia coli,
Gram-negative rods |Klebsiella pneumoniae, Enterobacter aerogens,

Citrobacter freundi, Pseudomonas fluorescence,

Haemophilus spp., Prevotella spp., Leptotrichia spp.

Yeasts | \ 4 Candida albicans, C. tropicalis, C. glabrata
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Crown

® Streptococcus mutans
® Streptococcus sanguinis

® Actinomyces viscosus

Root

® Actinomyces naeslundii
® Actinomyces israelii

® Actinomyces gerencseriae

Oral mucosa

® Streptococcus salivarius

® Actinomyces naeslundii

® Lactobacilli spp.




1. Mutans streptococci

. a@jiuaﬂqazﬁﬁﬁahjﬁaaﬂ%muﬁlﬁ (facultative anaerobe)
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® n@n short-chain acids laun (lactic)

* ¢a8 sucrose = insoluble EPS @ ¥1edaunziaity

® LA UUNURILTILYINTIU

* J52nNaUMY S. mutans, S. sobrinus, S. rattus, S. cricetus,

S. ferus, S. downeii g S. macaca




1. Mutans streptococci

S. sobrinus

* pulauszuny 90% * pulauszunos 8 — 40%
* I nznulusEazLsnlafing * nzifuluszazusnlanenda
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* YNFaluAnABigYRIUIN (window of infectivity): 18 - 32 LhBU
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2. Streptococcus mitis

Gram-positive bacteria
Unalinelinalsa
L“fJumm@GU’eJ\‘i bacterial endocarditis
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Junilslu early colonizers Tunszuiunis
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" Streptococcus sanguinis

" Streptococcus oralis




3. Lactobacilli spp.

ogluanneiivielifeendiauils (facultative anaerobe)
stnnuuSnasdeydnaud

ngiaftulateendn S. mutans
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4. Actinomyces spp.

® Facultative or strict anaerobe
* NANLATYNUADNTALA LiAD AR

* FuiusiunsnaugnsInilu
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(Periodontal diseases)




1sausnus (Periodontal diseases)

* \{JulsA#l dentogingival complex dntauwazgnialeanelsautainiiogly

periodontal pocket
* il periodontal tissue (bone wag connective tissue) gnvinane
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1sausnus (Periodontal diseases)

* U (MUnUaLay AU ULiaan) + Walgaaauluresuin

&  Uszana 600 bacterial species
® NUILNYIFAIUUBLNLNYIVBINUNISLAALSAUSIUR
* Fanvinliialsausyiug (periodontal pathogens)
(Y < 1
- mLﬂUﬂqm anaerobes

& U facultative aerobes, capnophiles lkag microaerophiles A28




ﬂlmé’ﬂwm%m periodontal pathogens
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* FUNUSAUNISIAALSA

* MdAe < LSAUTIWY/MEaInlse

* ylAAnlsAludgnINnans

* @11150LUNYIUN host response < uwnsnaunliuly underlying periodontal

tissue

* #5149 virulence factors 1M1a18 host tissue / host defense




Classification of pathogenic bacteria by strength of
relationship to periodontal disease

Pathogenic bacteria

®* Aggregatibacter actinomycetemcomitans
Very strong

® Porphyromonas gingivalis

® Tannerella forsythia ® Treponema spp.
Strong ® Prevotella intermedia ® E. nodatum

® Campilbacter rectus

® S intermedius ® E. nucleatum
moderate ® P. micros ®* E. corrodens
® P. nigrescens ® Eubacterium spp.

Haffajee and Socransky (1991)




1. Aggregatibacter actinomycetemcomitans

® Gram-negative

® Small, short

® Straight or curved rod with rounded ends
® Non-motile

® Virulence factors: eg. Leukotoxin, collagenase,

protease, endotoxin, fibroblast-inhibition factor,

factor inducing bone resorption




2. Porphyromonas gingivalis

® Gram-negative

®* Non-motile

® Rod-like

® Obligate anaerobe

* Capsule @ Uoartu phagocytosis
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* Fimbriae @ e8an1g (adhesion)
® Related to initiation and progression of periodontal destruction

® Many virulence factors




3. Tannerella forsythia (Bacteroides forsythus)

® Gram-negative

® Non-motile

® Rod-like

® Oblicate anaerobe

* pyUluUAILIAUS active destruction

+ disease recurrence




4. Prevotella intermedia

® Gram-negative

® Short, round-ended rod
® Non-motile

® anaerobe

® Virulent < P. gingivalis




5. Treponema denticola

® Gram-negative
®* Motile

® Spirochetes

® Anaerobe

* wuly severe periodontitis

> healthy periodontium, gingivitis




6. Campylobacter rectus

® Gram-negative
® Short-rod

®* Matile

® Anaerobe

* nas leukotoxin

o
A €




Microbiota in different
periodontal diseases




Healthy gingival sulcus

" many different bacterial species

® Colonize within oral cavity and

even in oropharyngeal area

®* Mainly gram-positive
(Actinomyces & Streptococcus spp.)
®* Some gram-negative species

and spirochetes (low concentration)




Plague-induced gingivitis

" More prevalent, commonly generalized ~

" More severe in individuals with poor oral hygiene

" Inflammatory process:

Growth of gram-negative rods =) spirochetes & motile microorganism

® Gram-negative cocci, rods and filaments increases
® Anaerobic bacteria appear

® Gram-positive cocci, rods, filaments associated with healthy gingiva




Pregnancy-associated gingivitis

® |ncrease in steroid hormones in GCF

" Modification in the bacterial composition

® Higher level of P. intermedia




U89 °’ﬂvil,ﬁﬂ Periodontitis

Susceptible host

Absence or small
proportion of

‘beneficial’ species

Presence of

pathogenic species




Subgingival bacterial classification in Socransky complexes

Bacterial species Bacterial species

Actinomyces Campilbacter rectus
Veillonella Fusobacterium nucleatum
Streptococcus: Peptostreptococcus micros

gordonii, intermedius, mitis, Prevotella intermedia

sanguis Treponoma forsythia
Capnocytophaga Porphyromonas gingivalis
Eikenella corrodens Treponema denticola

Aggregatibacter actinomycetemcomitans

Selenomonas




Chronic Periodontitis

" Primary etiological factor is ‘bacterial plague’
" Gram-negative anaerobes & capnophiles are dominant

" Inflammatory process:

Subgingival bacteria increase in numbers =)

invade pocket epithelial cells < invade underlying tissues

" AA & P. gingivalis can invade gingival tissues & distinctive for more

severe chronic periodontitis and aggressive periodontitis

P. gingivalis, T. forsythia, P. intermedia, C. rectus, E. corrodens, F. nucleatum,

A. actinomycetemcomitans, P. micros, T. denticola, Eubacterium spp.




Aggressive Periodontitis

" Etiology is complex

" dental biofilm triggers immuno-inflamsmatory response

in susceptible host

" Dominated by Gram-negative capnophiles & anaerobic rods

Localized \ Generalized

* A. Actinomycetemcomitans (<90%) | ® A. Actinomycetemcomitans
® Capnocytophaga ® P. gingivalis
® E. Corrodens ® P. intermedia

® P. gingivalis ® C rectus




Refractory Periodontitis

¥ Refers to continued attachment loss in spite of adequate treatment and

proper oral hygiene < lack of response to periodontal therapy

F. nucleatum, P. intermedia, A. actinomycetemcomitans, P. micros, spirochetes

P. gingivalis, T. forsythia, Candida spp.

’
Necrotic-ulcerative gingivitis & periodontitis # _s

" Gram-negative bacilli, obligate anaerobes <

F. nucleatum, P. intermedia, spirochetes (Treponema spp. & Selenomonas spp.)
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